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(57) In a navigation system (100), a map matching 
between current position data obtained by 
measuring a current position of a movable body 
and map data stored beforehand is carried out, 
and the current position of the. movable body is 
displayed on a displayed map. The navigation 
system includes : a first storage device for stor- 
ing position data Indicating positions of facili- 
ties, facility type data indicating types of the 
facilities, and guides marks denoting the facili- 
ties ; and a second stora ge device for storin g 
display type"~tfata indicating the types of facili- 
ties to be displayed on the displayed map. The 
navigation system further includes a guide mark 
display control device (5), coupled to the first 
storage device and the second storage device, 
for reading the position data related to facilities 
to be displayed from the first storage device and 
for displaying the guide marks at positions 
corresponding to the positions of the facilities 
to be displayed on the displayed map on the 
basis of the position data and the guide mark 
v. data. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention generally relates to naviga- 
tion systems for movable bodies, and more particu- 
larly to an on-vehicle navigation system capable of 
storing information concerning particular facilities lo- 
cated in the vicinity of the current position of the mov- 
able body and displaying and outputting such infor- 
mation. 

2. Background of the Related Art 

There is a self-sustaining navigation system, 
which is a position measuring device for use in mov- 
able bodies, such as automobiles, airplanes and 
ships. Such a self-sustaining navigation system ob- 
tains a two-dimensional displacement (vector quanti- 
ty) of the movable body by using azimuth data from 
an azimuth sensor and speed data from a speed sen- 
sor, and adds the two-dimensional displacement to a 
reference point. In this manner, the current position 
of the movable body can be identified. For example, 
the navigation system installed in an automobile op- 
erates as follows. Generally, a predetermined number 
of pulses are generated when a drive shaft makes one 
revolution. The distance between the reference point 
and the current position is calculated by obtaining the 
total number of pulses generated during the time the 
automobile moves the above distance. The distance 
is multiplied by a distance correction coefficient in or- 
der to obtain a travel distance. 

There is a GPS (Global Positioning System) type 
navigation system as a position measuring device us- 
ing satellites. The GPS type navigation system gen- 
erally receives electric waves emitted from three GPS 
satellites or more, and identifies the position of the re- 
ceiving point by referring to pseudo-distance data in- 
cluding a time offset of a receiver based on the dis- 
tance between each GPS satellite and the receiving 
point, and position data indicating each GPS satellite. 
An information processing unit provided in the GPS 
type navigation system reads data on a map including 
the identified current position from a map data stor- 
age unit, and generates graphic data from the readout 
map data and the information indicating the current 
position. A display unit receives the graphic data and 
displays the map and the current position. A driver or 
a passenger of the automobile understands the cur- 
rent position on the map displayed on the display unit. 
There is another GPS type navigation system in 
which service facilities, such as a restaurant and a 
gas station located in the vicinity of the current posi- 
tion can be displayed in the form of graphic symbols 
in response to an instruction of the user. 

However, the navigation systems as described 
above are originally intended to inform the user of the 



current position and the target position while the ve- 
hicle is traveling and provide the user with informa- 
tion useful for driving. Hence, it is required that the 
navigation systems do not affect or interfere driving. 
5 Generally, information concerning a plurality of ser- 
vice facilities handled in those navigation systems, 
such as restaurants is displayed on the display unit. 
If the user wishes to visit a desired one of the service 
facilities located in the vicinity of the current position, 

10 the user refers to information concerning the service 
facilities. In this case, if the information concerning 
the service facilities located in the vicinity of the cur- 
rent position is displayed in detail, the user must read 
the information displayed on the display unit and the 

15 driving will be affected. If a small quantity of informa- 
tion which does not affect the driving is displayed, the 
user will not obtain enough information to select a de- 
sired one of the service facilities, such as restaurants. 
There is another GPS navigation system which 

20 carries out a map matching between GPS position 
measurement data and map data stored in a record- 
ing medium, such as CD-ROM (Compact Disk-Read 
Only Memory), and displays the current position and 
the traveling direction on the map displayed on the 

25 display unit. The map data stored in the recording me- 
dium includes, as service information, information 
concerning the locations of various facilities, such 
restaurants and theaters. The navigation system dis- 
plays not only the current position on the displayed 

30 map but also guide marks (such as heart marks) at 
the locations of the service facilities thereon. The 
guide marks help the user to go to the target service 
facility. 

However, this GPS navigation system has a dis- 
35 advantage in that, when the user wishes to obtain in- 
formation concerning restaurants, all restaurants are 
displayed irrespective of the types of restaurants 
(Japanese food, western food, Chinese food and so 
on). It is necessary to display many guide marks on 
40 the same picture plane in order to provide the user 
with a larger quantity of information. However, this 
rather disturbs visuality and makes it difficult to obtain 
the necessary information from the display unit. 

45 SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is 
to provide a navigation system capable of easily pro- 
viding the user with necessary information. 

so According to the present invention, the above 

mentioned object can be achieved by a navigation 
system, in which a map matching between current 
position data obtained by measuring a current posi- 
tion of a movable body and map data stored before- 

55 hand is carried out. and the current position of the 
movable body is displayed on a displayed map. The 
navigation system includes: a first storage device for 
storing position data indicating positions of facilities. 
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facility type data indicating types of the facilities, and 
guides marks denoting the facilities; a second stor- 
age device for storing display type data indicating the 
types of facilities to be displayed on the displayed 
map; and a guide mark display control device, cou- 
pled to the first storage device and the second stor- 
age device, for reading the position data related to fa- 
cilities to be displayed from the first storage device 
and for displaying the guide marks at positions cor- 
responding to the positions of the facilities to be dis- 
played on the displayed map on the basis of the pos- 
ition data and the guide mark data. Thus, data indi- 
cating t he types of facilities to be displayed on the dis- 
play device is stored. Using the data indicating the 
types of facilities, data (which shows, for example, lat- 
itudes and longitudes) indicating the locations of fa- 
cilities relating to the type of facilities to be displayed 
is read. Then, the guide marks are displayed at the 
positions corresponding to the above locations on 
the displayed map on the basis of the readout posi- 
tion data and guide mark data. In this manner, only 
guide marks which the user wants are displayed. As 
a result, the visuality of display is not prevented and 
it is easy to obtain the necessary information from the 
display unit. 

According to the present invention, the above 
mentioned object can be also achieved by a naviga- 
tion system, which includes: a position measurement 
device for measuring a current position of a movable 
body and for generating current position information 
indicating the current position of the movable body; 
a facility information storage device for storing facility 
information related to particular facilities contained in 
the map information; a map information storage de- 
vice for storing map information; an input device for 
externally inputting operation instructions to the nav- 
igation system; an image display device for displaying 
information; and a control device, coupled to the pos- 
ition measurement device, the map information stor- 
age device, the facility information storage device, 
the input device and the image display device, for 
reading the map information from the map informa- 
tion storage device, making the image display device 
display the map information, making the image dis- 
play device display the mark image information serv- 
ing as marks denoting the particular facilities at pos- 
itions associated with the map information, and mak- 
ing the image display device display photograph in- 
formation related to one or a plurality of selected par- 
ticular facilities corresponding to selected mark im- 
age information selected by the operation instruction 
input from the input device. Thus, it is possible to safe- 
ly provide the user with necessary information con- 
cerning the particular facilities without having a bad 
influence upon driving. 

According to the present invention, the above 
mentioned object can be also achieved by a naviga- 
tion system, which includes: a position measurement 



device for measuring a current position of a movable 
body and for generating current position information 
indicating the current position of the movable body; 
a facility information storage device for storing facil ity 
5 in formation related to particular facilities containe d in 
t he map informatio n; a m ap informatio n storage de- 
vice for storino map infnrjnatinn; an input device for 
externally inputting operation instructions to the nav- 
igation system; an image display device for displaying 

10 information; a device for generating an acoustic out- 
put corresponding to the facility information; and a 
control device, coupled to the position measurement 
device, the map information storage device, the facili- 
ty information storage device, the input device, the 

15 image display device and the acoustic output gener- 
ating device, for reading the map information from 
the map information storage device, making the im- 
age display device display the map information, mak- 
ing the image display device display the mark image 

20 information serving as marks denoting the particular 
facilities at positions associated with the map infor- 
mation, and making the acoustic output generating 
device output information related to one or a plurality 
of selected particular facilities corresponding to se- 

25 lected mark image information selected by the oper- 
ation instruction input from the input device. Thus, 
while the positional information as for the particular 
facilities are visually displayed, the information as for 
the content of the particular facilities can be output- 

30 ted as acoustic sounds, so that information with 
enough quantity and quality can be given to the user 
without disturbing the driving operation. 

In this navigation system according to the pres- 
ent invention, it is preferable that the control device 

35 is adapted to make the image display device display 
character information to explain the content of the 
particular facilities at positions associated with the 
map information. Thus, even if the user fails to catch 
the sound information, he can still get the necessary 

40 information by the displayed character information 
which has the same content of the information out- 
putted as the sound information. 

The nature, utility, and further features of this in- 
vention will be more clearly apparent from the follow- 

45 ing detailed description with respect to preferred em- 
bodiments of the invention when read in conjunction 
with the accompanying drawings briefly described 
below. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a first embodiment of 
the present invention; 

FIG. 2 is a diagram showing a state in which data 
55 is stored in a CD-ROM disk; 

FIG. 3 is a diagram showing a state in which data 

is stored in the CD-ROM disk; 

FIG. 4 is a diagram showing a state in which data 
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is stored in the CO-ROM disk; 
FIG. 5 is a diagram showing an external appear- 
ance of an input device and a display unit used in 
the first embodiment of the present invention; 
FIG. 6 is a block diagram showing the structure 
of a GPS receiver; 

FIG. 7 is a diagram showing a display state in the 
first embodiment of the present invention; 
FIG. 8 is a diagram showing a display state in the 
first embodiment of the present invention; 
FIG. 9 is a diagram showing a display state in the 
first embodiment of the present invention; 
FIG. 10 is a diagram showing a display state in 
the first embodiment of the present invention; 
FIG. 11 is a diagram of a display state in a second 
embodiment of the present invention; 
FIG. 1 2 is a diagram showing a display state of a 
menu display plane in the second embodiment of 
the present invention; 

FIG. 13 is a diagram showing the structure of a 
display control table according to the second em- 
bodiment of the present invention; and 
FIG. 14 is a diagram showing a display state in 
the second embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a block diagram of a basic structure in 
which the present invention is applied to an on-vehi- 
cle navigation system. 

An on-vehicle navigation system 100 shown in 
FIG. 1 includes an azimuth sensor 1, an angular 
speed sensor 2, a travel distance sensor 3, a GPS re- 
ceiver 4, a system controller 5. an input device 11, a 
CD-ROM drive 12, a display unit 13 and an acoustic 
reproduction unit 18. The azimuth sensor 1 generates 
azimuth data indicating the direction in which the ve- 
hicle is traveling. The angular speed sensor 2 detects 
an angular speed when the vehicle turns. The travel 
distance sensor 3 detects the number of revolutions 
of a shaft and integrates it to thereby generate travel 
distance data. The GPS receiver 4 receives an elec- 
tric wave from a GPS satellite, and generates GPS 
measurement position data therefrom. The system 
controller 5 controls the whole navigation system on 
the basis of the azimuth data, the angular speed 
data, the travel distance data and the GPS position 
measurement data. The input device 11 is used for in- 
putting various data pieces to the navigation system 
1 00. The CD-ROM drive 1 2 reads various data pieces 
from a CD-ROM disk DK and outputs the readout data 
pieces to a bus line 10 under the control of the system 
controller 5. The display unit 13 displays various dis- 
play data pieces under the control of the system con- 
troller 5. data pieces under the control of the system 
controller 5. The acoustic reproduction unit 18 repro- 
duced various audio data under the control of the sys- 



tem controller 5. 

The system controller 5 includes an interface unit 
6. a CPU 7, a ROM (Read Only Memory) 8. and a 
RAM (Random Access Memory) 9. The interface unit 
5 6 establishes an interface with external devices. The 
CPU 7 controls the whole system controller 5. The 
ROM 8 stores control programs used for controlling 
the system controller 5. The RAM 9 includes a non- 
volatile memory, and stores various data segments. 

w The system controller 5 is connected, via the bus line 
10, to the input device 11, the CD-ROM drive 12, the 
display unit 13 and the acoustic reproduction unit 18. 

The display unit 13 includes a graphic controller 
14, a buffer memory 15, a display controller 16, and 

15 a display device 1 7. The graphic controller 1 4 controls 
the entire operation of the display unit 1 3 on the basis 
of control data supplied from the CPU 7 via the bus 
line 10. The buffer memory 15 is formed with, for ex- 
ample, a VRAM (Video RAM), and temporarily stores 

20 image information which can be soon displayed. The 
display device 17 is formed with, for example, a LCD 
(Liquid Crystal Display) or a CRT (Cathode Ray 
Tube). The display controller 16 controls the display 
device 17 on the basis of the image data output from 

25 the graphic controller 14. (Digital-to-Analog) conver- 
ter 1 9. an amplifier 20 and a speaker 21 . The D/A con- 
verter 19 converts digital audio data supplied from 
the CD-ROM drive 12 or the RAM 9 via the bus line 
10 into an analog audio signal. The amplifier 20 am- 

30 plifies the analog audio signal output from the D/A 
converter 19. The speaker 12 converts the amplified 
audio signal into acoustic vibrations. 

The structure of data stored in the CD-ROM disk 
DK will now be described with reference to FIGS. 2 

35 through 4. 

In FIG.2. the CD-ROM disk DK stores a drawing 
sheet management table 50, a group 51 of external- 
character codes for assigning service guide marks to 
be displayed to the different contents of services pro- 

40 vided by particular facilities. Chinese character font 
data 52. and map display units 53A. 53B and 53C. Ex- 
amples of the contents of services of the particularfa- 
cilities are Japanese food restaurants, western food 
restaurants, hotels, movie theaters, leisure facilities, 

45 and so on. The drawing sheet management table 50 
stores data used for managing map data for use in dis- 
play. The font data 52 stores data indicating fonts of 
displayable characters including external characters. 
The map display unit data pieces 53A. 53B and 53C 

so are respectively blocks of data segments for display- 
ing maps on the basis of the contents of the drawing 
sheet management table 50. 

The drawing sheet management table 50 has a 
standard drawing sheet management piece 50A, a 

55 middle drawing sheet management pieces SOB. and 
a top drawing sheet management piece 50C. The 
standard drawing sheet management piece 50A man- 
ages data on smalt-scale maps showing narrow 
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areas. The middle drawing sheet management piece 
SOB manages data on middle-scale maps showing 
middle areas. The top drawing sheet management 
piece 50C manages data on large-scale maps show- 
ing wide areas. A plurality of map display units 

53A 53A are related to the standard drawing sheet 

management piece 50. A plurality of map display units 

53B 53B are related to the middle drawing sheet 

management piece 50B. A plurality of map display 

units 53C 53C are related to the top drawing sheet 

management piece 50C. The CPU 7 (in FIG.1) refers 
to a plurality of map display units on the basis of the 
management pieces 50A, 50B and 50C. and transfers 
various data pieces to the RAM 9 and the buffer mem- 
ory 1 5 in order to display the map and other informa- 
tion pieces. 

FIG. 3 shows the structure of each of the map dis- 
play units 53A as an example of the structure of data 
in the map display units. The other map display units 
53B and 53C are configured in the same manner as 
the map display units 53A. Each of the map display 
units 53A includes palette data 60, image data 61, 
character code data 62, a group 63 of pieces of ser- 
vice link data. The palette data 60 is color data for a 
colored display of map. The image 60 is color data for 
a colored display of map. The image data 61 forms an 
image of the displayed map. The character code data 
62 indicates codes of characters to be displayed on 
the map display. The group 63 of pieces of service 
link data forms an address table that stores the ad- 
dresses of storage areas formed on the CD-ROM disk 
DK in which service information segments showing 
the contents of services provided by the particular fa- 
cilities are stored. 

The service link data group 63 includes service 
type code data 65, position data 66. name data 67, a 
detailed data pointer 68, and an explanation voice 
data pointer 69. The service type code data 65 con- 
tains service type codes assigned to the different 
types of services provided by the particular facilities, 
such as leisure facilities, accommodation facilities 
and restaurants. The position data 66 contains data 
pieces respectively indicating the locations of the 
particular facilities. The name data 67 includes data 
pieces showing the names of the facilities. The de- 
tailed data pointer 68 functions as an address table 
showing the addresses of storage areas in the CO- 
ROM disk DK in which detailed information concern- 
ing the services of the facilities. The explanation 
voice data pointer 69 functions as an address table in 
which the addresses of storage areas in the CD-ROM 
disk DK in which voice data segments for explaining 
the facilities are stored, the detailed data pointer 68 
(in FIG. 3) stores detailed service data 80 for each of 
the facilities, as shown in FIG. 4. The detailed service 
data 80 contains palette data 81, photographic image 
data 82. overwritten character data 83, and a detailed 
voice data pointer 84. The palette data 81 is data in- 



dicating colors forming photograph data related to the 
respective facilities. The photographic image data 82 
is image data that shows, for example, photographic 
images of the external appearance and the interior of 
5 the facilities, and photographic images of menus in- 
dicating recommended food. The overwritten charac- 
ter data 83 indicates characters (the name of the fa- 
cility) superimposed on the picture plane of the dis- 
play device 17. The detailed voice data pointer 84 in- 
to dicates the address of a storage area on the CD-ROM 
disk DK in which explanation voice data 85 for a voice 
or acoustic message which explains the facility is 
stored. 

FIG. 5 shows external appearances of the input 

15 device 11 and the display unit 13. As shown in FIG. 
5. the input device 11 has key switches Kj - K 15 . Mj - 
M 4 denote menu indications of selectable service 
guide marks, which are information concerning the 
facilities related to the current picture plane. M, and 

20 M 2 denote restaurants and hotels, respectively, and 
M 3 denotes movie theaters and playhouses. M 4 de- 
notes other facilities. The display unit 1 3 has the dis- 
play device 1 7. 

A description will now be given of the GPS receiv- 

25 er 4 with reference to FIG. 6. A GPS antenna 4A is 
coupled to a GPS receiving block 40 via a preamplifier 
31 and a band-pass filter 32. A crystal oscillator 35 
generates a reference frequency signal, which is a 
reference timing control signal of the GPS receiver 4. 

30 A clock generator 36 generates, from the reference 
frequency signal, a clock signal for controlling the op- 
eration timing of a signal processing unit 37. An op- 
eration unit 38 is connected to the signal processing 
unit 37. 

35 The GPS receiving block 40 includes the follow- 

ing components. A frequency mixing circuit 41 gener- 
ates a signal having the same pattern as data relating 
to a carrier of the GPS satellite, the position thereof, 
and a clock built in the GPS satellite on the basis of 

40 the reference frequency signal. A code generator 42 
receives the clock signal generated by the clock gen- 
erator 36. and generates a code signal having the 
same pattern as a distance measurement signal. A 
data/carrier detector 43 synchronously detects, by 

45 using the output signals of the frequency mixing cir- 
cuit 41 and the code generator 42, data relating to the 
clock built in the GPS satellite and an orbit of the GPS 
satellite, and the carrier. A code lock detector 44 syn- 
chronously detects the above-mentioned distance 

so measurement signal by using the code signal gener- 
ated by the code generator 42. 

A description will now be given, with reference to 
FIGS. 1 through 10, of the operation of the on-vehicle 
navigation system according to the first embodiment 

55 of the present invention. 

The system controller 5 in FIG. 1 . receives the azi- 
muth data, the angular speed data, the travel dis- 
tance data and the GPS position measurement data 
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via the interface unit 6. and calculates data indicating 
the current position in accordance with a program 
stored in the ROM 8. In this case, when the GPS pos- 
ition measurement data has a high measurement pre- 
cision, the received GPS position measurement data 5 
is used as the current position data without correct- 
ing it. When the GPS position measurement data has 
a low measurement precision, it is corrected using the 
azimuth data, the angular speed data and the travel 
distance data, or new current position data is gener- w 
ated from the azimuth data, the angular speed data 
and the travel distance data, without the GPS posi- 
tion measurement data. 

After the system controller 5 calculates the cur- 
rent position data, it drives the CO-ROM drive 12 so 15 
that various necessary data pieces are read from the 
CD-ROM disk DK and transferred to the RAM 9 via 
the bus line 10. Further, the system controller 5 drives 
the CO-ROM drive 12 so that necessary map data 
and aerial photograph data are read from the CO- 20 
ROM disk DK and transferred to the buffer memory 
1 5. More particularly, the system controller 5 search- 
es the map display unit 53 in FIG.2 related to the cur- 
rent position data, for example, unit 53A, and identi- 
fies the address of the storage area on the CD-ROM 25 
disk DK in which the map data necessary for display 
is stored. Then, the system controller 5 transfers the 
readout map data to the buffer memory 15 via the bus 
line 10 and the graphic controller 14. 

Subsequently, the CPU 7 executes the map 30 
matching between the current position data and the 
map data, and overwrites data indicating the current 
position into the area of the buffer memory 15 in 
which the map data is stored, in order to execute the 
map matching, for example, the latitudes and longi- 35 
tudes of the upper left and lower right corners of a rec- 
tangular area formed by the map data are stored and 
referred to. 

The graphic controller 14 sequentially reads dis- 
play data from the buffer memory 15 in synchronism 40 
with drawing timing, and makes the data displayed on 
the display device 17 via the display controller 16. 

If a restaurant located in the vicinity of the current 
position is searched for. the user presses the key 
switch Kq shown in FIG. 5. 45 

FIG. 7 shows an example of the picture plane of 
the display device 17 obtained when the key switch 
K 6 is pressed, in FIG. 7, the black and thick arrow in- 
dicates the current position of the vehicle and travel- 
50 

ing direction. Chinese character n fa n is a mark in- 
dicating the position of a Japanese restaurant, and 

Chinese character "5^" is a mark indicating the 
position of a western restaurant. M 5 - M 9 are graphical 55 
symbols indicating the menu of the functions provid- 
ed by the key switches K 5 - K 9 in connection with the 



current picture plane. Each time the key switch K 5 is 
pressed at a time, a return operation is carried out in 
which a finger mark shifts from a restaurant to an- 
other restaurant. Each time the key switch K 6 is 
pressed, a voice operation is performed in which a 
voice message or an acoustic message, such as mu- 
sic, is provided. Such a message shows information 
related to the details of the restaurant indicated by the 
finger mark, such as the name of the restaurant, rec- 
ommended food, price and distinctive characteristics 
of the restaurant If the user wishes to hear informa- 
tion concerning another restaurant in the midst of the 
message, the user presses the key switches K 5 and 
K 6 in that order. 

Each time the key switch K 7 is pressed in this 
case, a photo operation is performed in which a pho- 
tograph of the external appearance of the western 
restaurant currently indicated by the finger mark or a 
recommended food thereof is displayed, as shown in 
FIGS. 8 and 9. 

Further, when the key switch K 8 is pressed, par- 
ticularly important information pieces out of the infor- 
mation pieces related to all the restaurants displayed 
on the picture plane are displayed near the marks in- 
dicating these restaurants as character information 
for explaining the restaurants. Thereby, it is not nec- 
essary to press the key switch K Q again even if the 
user fails to catch the name of restaurant or the like. 
The key switch K 9 terminates the display of restau- 
rants and returns the display unit to the initial display 
shown in FIG. 5. 

A description will now be given of the control op- 
eration of the system controller 5. 

In FIG.1, at the commencement of the control op- 
eration, the system controller 5 makes the display de- 
vice 17 display the initial menu on the basis of the 
group 63 (in FIG. 3) of the pieces of service link data. 
When the key switch K$ is pressed in the state shown 
in FIG. 5. the system controller 5 drives the CD-ROM 
drive 1 2, and transfers necessary service information 
data from the CD-ROM disk DK to the buffer memory 
15. More particularly, the system controller 5 search- 
es the map display unit data 53Arelated to the current 
position data, and identifies, by looking up the de- 
tailed data pointer 68. the address of the storage area 
of the CD-ROM disk DK in which restaurant data that 
is the detailed service data 80 is stored. Then, the 
system controller 5 transfers the readout restaurant 
data to the buffer memory 15 via the bus line 10 and 
the graphic controller 14. Then, the graphic controller 
14 sequentially reads pieces of display data from the 
buffer memory 15 in synchronism with drawing tim- 
ing, and makes the data displayed on the display de- 
vice 17 under the control of the display controller 16. 

When the key switch Kq is pressed in the state 
shown in FIG. 7. the system controller 5 refers to the 
detailed voice data pointer 84 contained in the de- 
tailed service data 80 stored in the buffer memory 15, 
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and identifies the address of the storage area of the 
CD-ROM disk OK in which the explanation voice data 
85 necessary for the acoustic outputting is stored. 
Then, the system controller 5 sends the readout ex- 
planation voice data 85 to the D/A converter 19 via 
the bus line 10. The amplifier 20 amplifies the analog 
audio signal from the D/A converter 19. and the 
speaker 21 generates a voice message. 

When the key switch K 7 .is pressed in the state 
shown in FIG. 7, the system controller 5 reads neces- 
sary data from the palette data 81 and the photo- 
graphic image data 82 stored in the buffer memory 
1 5. and transfers the readout data to the buffer mem- 
ory 15 via the bus line 10 and the graphic controller 
14. Then, the graphic controller 14 sequentially reads 
the pieces of data from the buffer memory 15 in syn- 
chronism with drawing timing, and makes the display 
device 17 display it under the control of the display 
controller 16. 

When the key switch K& is pressed in the state 
shown in FIG. 7, the system controller 5 reads neces- 
sary data from the overwritten character data 83 stor- 
ed in the buffer memory 15, and transfers the readout 
data to the buffer memory 15 via the bus line 10 and 
the graphic controller 14. Then, the graphic controller 
14 sequentially reads the pieces of data from the buf- 
fer memory 15 in synchronism with drawing timing, 
and makes the display device 17 display it under the 
control of the display controller 16. 

In the first embodiment of the present invention, 
the marks indicating the service facilities are dis- 
played on the picture plane on which the vehicle 
equipped with the navigation system is also dis- 
played. Alternatively, key switches K 14 and K 15 shown 
in FIG. 5 are used for scrolling the picture planes so 
that picture planes showing the periphery of the cur- 
rent position as well as marks are scrolled, in this 
case, it is possible to provide the acoustic output of 
related information, or a character or photographic 
display thereof. Further, by using the key switch K 10 
shown in FIG. 5, a display of a remote area other than 
the area, in which the current position is located, is 
called by use of a keyword of a place name, and mark 
information or the like is displayed thereon, in this 
case, it is possible to provide the acoustic output of 
related information, or a character or photographic 
display thereof, it is possible to use only one of the 
outputting media (for example, photograph data). 

In the first embodiment of the present invention, 
the voice operation is activated in response to the op- 
eration of the key switches K 5 and K$ in that se- 
quence. It is possible to activate the voice operation 
by a single key switch as a common switch. A display 
of characters showing information concerning the 
restaurants may be carried out for one part or all of 
the information. The character data for explanation 
may be superimposed on not only the map display but 
also the photographic display. 



As described above, according to the first em- 
bodiment of the present invention, it is possible to 
safely provide the user with necessary information 
concerning the particular facilities without having a 
5 bad influence upon driving. 

A description will now be given of a second em- 
bodiment of the present invention. The second em- 
bodiment has the same basic structure as the first 
embodiment except that the service guide marks 

10 used in the second embodiment are indicated on the 
map on the display. 

More particularly, the CPU 7 shown in FIG. 1 re- 
fers to data related to the guide marks stored in the 
CD-ROM disk DK, that is. the guide mark external- 

15 character code group 51. and makes the display de- 
vice 1 7 display the guide marks on the map in accor- 
dance with a predetermined program. 

A description will now be given, with reference to 
FIGS. 1 through 16 and FIGS. 11 through 14, of the 

20 operation of the second embodiment. The system 
controller 5 receives the GPS measurement position 
data and other data pieces, and calculates the cur- 
rent position data in the same manner as the first em- 
bodiment Then, the system controller 5 reads, from 

25 the CD-ROM disk DK, various data pieces, such as 
map data, necessary for display, and executes the 
map matching between the current position data and 
the map data. Thereafter, the system controller 5 
overwrites data indicating the current position on the 

30 map data, and makes the display unit display the map 
with a mark indicating the current position. 

FIG. 11 shows a display including a mark (black 
mark of a triangular shape) indicated on the map dis- 
play on the basis of the map data and the current pos- 

35 ition data. The leading end of the triangular mark in- 
dicates the traveling direction. A circle enclosing the 
current position mark indicates a predetermined dis- 
tance (equal to, for example, 100 meters) from the 
current position. 

40 When the user operates the input device 11 to se- 

lect a service menu, the CPU 7 makes the display de- 
vice 1 7 display the service menu under the control of 
the graphic controller 1 4 and the display controller 1 6, 
as shown in FIG. 12. At the same time as the above 

45 operation, the CPU 7 transfers the group 63 of pieces 
of service link data to a non-volatile storage area (not 
shown) in the RAM 9, and creates a display control ta- 
ble, which shows whether or not the guide mark 
should be displayed for each of the service type 

so codes. As shown in FIG. 13, the display control table 
has one-bit areas (indication flags) respectively relat- 
ing to the service type codes. When the indication 
flag is equal to 'T*. the corresponding guide mark is 
displayed. When the indication flag is equal to "0*, the 

55 corresponding guide mark is not displayed. 

When the user selects a menu selection indica- 
tion SW1 superimposed on a display of the service 
menu, a subsidiary menu display related to the se- 



13 



EP 0 539 143 A2 



14 



lected service type code is displayed if such a subsidi- 
ary menu is available. If a display of the subsidiary 
menu is not available or all the items of the menu are 
selected, the CPU 7 refers to the group 63 of pieces 
of service link data stored in the RAM 9. and sets the 5 
indication flag related to the selected service type 
code to "1". More particularly, if the menu selection 
indication SW1 is related to services of art galleries 
and museums, for example, a subsidiary menu for se- 
lecting either art galleries or museums is displayed. w 
if the user selects the art galleries, the indication flag 
related to art galleries is set to "1". 

In the above-mentioned manner, desired items in 
the menu are selected. When this selection is com- 
pleted, the CPU 7 refers to the position data 66, and 13 
makes the display device 17 display the guide marks 
at the position corresponding to the locations of the 
art galleries displayed on the display device 1 7. in this 
manner, the display device 17 creates a display as 
shown in FIG. 14, in which guide marks are indicated 20 
at only positions corresponding to the locations of the 
art galleries. 

As described above, according to the second em- 
bodiment of the present invention, it is possible to dis- 
play information concerning only facilities wanted by 25 
the user and to prevent a large quantity of information 
from being displayed at a time. Hence, the user can 
easily obtain only necessary information. 

The first and second embodiments of the present 
invention are on-vehicle navigation system. However, 30 
the present invention includes navigation systems for 
movable bodies, such as men, ships and airplanes. 
Further, the present invention includes the aforemen- 
tioned GPS navigation systems but also self- sustain- 
ing type navigation systems. 35 

In short, according to the second embodiment of 
the present invention, data indicating the types of fa- 
cilities (Japanese food restaurant, western food res- 
taurant, theaters and so on) to be displayed on the 
display device 17 is stored. Using the data indicating 40 
the types of facilities, data (which shows, for example, 
latitudes and longitudes) indicating the locations of 
facilities relating to the type of facilities to be dis- 
played is read. Then, the guide marks are displayed 
at displayed is read. Then, the guide marks are dis- 45 
played at the positions corresponding to the above lo- 
cations on the displayed map on the basis of the 
readout position data and guide mark data. In this 
manner, only guide marks which the user wants are 
displayed. As a result, the visual ity of display is not so 
prevented and it is easy to obtain the necessary in- 
formation from the display unit 

The invention may be embodied in other specific 
forms without departing from the spirit or essential 
characteristics thereof. The present embodiments 55 
are therefore to be considered in all respects as illus- 
trative and not restrictive, the scope of the invention 
being indicated by the appended claims rather than 



by the foregoing description and all changes which 
come within the meaning and range of equivalency of 
the claims are therefore intended to be embraced 
therein. 



Claims 

1. A navigation system (100) in which a map match- 
ing between current position data obtained by 
measuring a current position of a movable body 
and map data stored beforehand is carried out, 
and the current position of the movable body is 
displayed on a displayed map, characterized in 
that said navigation system comprises: 

first storage means for storing position 
data indicating positions of facilities, facility type 
data indicating types of the facilities, and guides 
marks denoting the facilities; 

second storage means for storing display 
type data indicating the types of facilities to be 
displayed on the displayed map; and 

guide mark display control means (5), cou- 
pled to said first storage means and said second 
storage means, for reading the position data re- 
lated to facilities to be displayed from the first 
storage means and for displaying the guide 
marks at positions corresponding to the posi- 
tions of the facilities to be displayed on the dis- 
played map on the basis of the position data and 
the guide mark data. 

2. A navigation system as claimed in claim 1, char- 
acterized in that said first and second storage 
means comprise a CD-ROM. 

3. A navigation system (100) characterized in that 
said navigation system comprises: 

position measurement means (1,2,3,4) for 
measuring a current position of a movable body 
and for generating current position information 
indicating the current position of the movable 
body; 

facility information storage means for stor- 
ing facility information related to particular facili- 
ties contained in said map information; 

map information storage means for storing 
map information; 

input means (11) for externally inputting 
operation instructions to the navigation system; 

image display means (1 3) for displaying in- 
formation; and 

control means (5). coupled to said position 
measurement means, said map information stor- 
age means, said facility information storage 
means, said input means and said image display 
means, for reading the map information from the 
map information storage means, making said im- 
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age display means display the map information, 
making said image display means display said 
mark image information serving as marks denot- 
ing the particular facilities at positions associated 
with the map information, and making said image 5 
display means display photograph information 
related to one or a plurality of selected particular 
facilities corresponding to selected mark image 
information selected by the operation instruction 
input from the input means. 10 




A2 16 

gular speed sensor (3) and a travel distance sen- 
sor (4). 



4. A navigation system (100) characterized in that 
said navigation system comprises: 

position measurement means (1,2,3.4) for 
measuring a current position of a movable body 15 
and for generating current position information 
indicating the current position of the movable 
body; 

facility information storage means for stor- 
ing facility information related to particular facili- 20 
ties contained in said map information; 

map information storage means for storing 
map information; 

input means (11) for externally inputting 
operation instructions to the navigation system; 25 

image display means (13) for displaying in- 
formation; 

means (18) for generating an acoustic out- 
put corresponding to said facility information; and 

control means (5), coupled to said position 30 
measurement means, said map information stor- 
age means, said facility information storage 
means, said input means, said image display 
means and said acoustic output generating 
means, for reading the map information from the 35 
map information storage means, making said im- 
age display means display the map information, 
making said image display means display said 
mark image information serving as marks denot- 
ing the particular facilities at positions associated 40 
with the map information, and making said 
acoustic output generating means output infor- 
mation related to one or a plurality of selected 
particular facilities corresponding to selected 
mark image information selected by the opera- 45 
tion instruction input from the input means. 



5. A navigation system as claimed in claim 3 or 4, 
characterized in that said control means is adapt- 
ed to make said image display means display so 
character information to explain the content of 

the particular facilities at positions associated 
with the map information. 

6. A navigation system as claimed in any one of 55 
claims 3 to 5, characterized in that said position 
measurement means comprises at least one of a 
GPS receiver (1). an azimuth sensor (2), an an- 
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